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(54) METAL CHELATE AZO DYE FOR INK-JET RECORDING, INK- JET RECORDING FLUID 
CONTAINING THE SAME, AND METHOD OF INK-JET RECORDING 

(57) The present invention provides a black dyestuff for inkjet recording which exhibits a good achromaticity as 
well as a good light-resistance and a recording liquid containing the black dyestuff. 

In other words, the recording liquid for inkjet contains a metal chelated azo dyestuff the free acid group of which 
is represented by the following general formula (1) and optionally other water soluble dyestuffs: 



O — M — O (OH)m 
A-N=N-^B-N=N^C-N=N-D— (S0 3 H)n 

<NRiR2)p 



(1) 



(wherein the general formula (1) represents a compound having at least one or more hydrophilic group per molecule; 
M represents an arbitrary metal; A, B and C each independently represents an aromatic ring which may have arbitrary 
substituents; D represents an aromatic ring which may have arbitrary substituents other than azo group; m represents 
an integer of 0 to 1; n represents an integer of from 0 to 3; p represents an integer of from 0 to 2; q represents an 
integer of from 1 to 3, with the proviso that if there are a plurality of B's, they may be the same or different; and R 2 
each independently represents hydrogen atom or arbitrary substituent; M can take tridentate or higher coordination in 
^ which M may take arbitrary ligand-to-metai coordination at arbitrary substituent or bond in the general formula (1) or 
< with arbitrary ligands; and a metal ion may be further coordinated to A and B, B and B which are adjacent to each other 
CO with an azo group interposed therebetween if there are a plurality of B's or B and C in the form of -O-M-O-). 
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Description 

<Technical Fleld> 



s rood] The present invention relates to a metal chelated azo dyestuff for inkjet recording, a record ng hquid and 
ecording liquid for inkjet containing the dyestuff and an inkjet recording method using the dyestuff. More prtaMy. 
[he present invention relates to a metal chelated azo dyestuff for inkjet recording which can be preferab.y used as a 
black dyestuff in inkjet recording, a recording liquid for inkjet and an inkjet recording method. 

10 <Background Art> 

f0002l A so-called inkjet recording method which allows droplets of a recording liquid containing water soluble dye- 
Ss such as dfrect dye and acidic dye to be ejected from a minute ejection orifice to effect recordmg has been put to 
use The'ecording .iquid for use in the inkjet recording method requires that it be able to be ejected I over an 
1 S extended period of time. The recording liquid also requires that it be fixed rapidly on PPC (plain paper COP.A) paper 
suc^areiectrophotographic paper and fanho.d paper (recording paper wide.y used for general official purposes such 
^M^nmri* computer, etc.) and give a printed matter having a good print quality, i.e.. print having a definite 
ll^ZToiZnZ The recordingHquidforther requires that it exhibit an excellent storage stability as a recording 
liouid Accordingly the solvent which can be used in the recording liquid is remarkably limited. 
20 00031 OnSher hand, the dyestuff for recording liquid requires that it has a sufficient solubility in the solvent thus 
estricted an* rema" stob.e even after prolonged storage in the form of recording liquid. The dyestuff for recording 
"quid So TeqZ .that it gives a printed image having a high density and an excellent water resistance and light- 
fastness However, it was difficult to meet these many requirements at the same time. 

oooT'^ 

carnage or the like (hereinafter abbreviated as "photographic image") which is drastically 

he conventional inkjet recording. The black recording liquid for use in the pnnting is required to have furtherjmprove 
ment in achroma i ci y of printed image. Further, unlike the letter printing involving printing with a density of 100% the 
Ztographic image .often emp.oys so-ca.led halftone printing involving 80% halftone do t ^PWl» 
halftone dot meshing printing. In this printed area, the color of printed matter is gray rather than black. Therefore ^ the 
Te S hue S dyestuff which is not highlighted in 100% solid printed area. i.e. . black printed area becomes h, hightech 
folios in order to numerically express the achromaticity of the halftone area, halftone dot meshing printing is effected 
5^bl^^i«^rtilW^ntdan8lty of from 0% to 100%. e.g.. 80% using, e.g.. "halftone dot meshmg funcfion 
o a comme It ava, ab.e graphic software or word processing software. The printed matter thus obtained may -be 
Uured for saturation (C« value) by means of a commercial colorimeter. C* is an index ind.catmg the saturation of 
measured for ^"ration (C va.ue, y indicates that the color of the image is a 

tegeous in Ihat dirterent dyatuK molecules excessively pr.oenl the egglom.reI.on of th. other ayestun paroc 
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order to provide a photographic image formed on dedicated paper by inkjet printing with a sufficient light-fastness, a 
black image having AE value of about 10 or less after 80 hours of irradiation with xenon arc light is required. However, 
the conventional dyestuffs can difficultly provide 1 00% solid printed area with the aforementioned desired light-fastness. 
Further, the conventional dyestuffs show more remarkable image discoloration due to light, often as extremely great 

5 as from 20 to 50 as calculated in terms of AE value, in a so-called halftone area such as 80% halftone dot meshing- 
printed area and 70% halftone dot meshing-printed area, which is often used in photographic image printing. 
[0010] In an attempt to improve the achromaticity and light-fastness of a black image at the same time, various 
dyestuffs and recording methods have heretofore been proposed. However, a dyestuff has never been developed 
which meets sufficiently the aforementioned complicating and growing need of the market and can be easily prepared. 

10 [0011] In general, a black recording liquid contains a disazo dyestuff, a trisazo dyestuff or a polyazo dyestuff con- 
taining more azo groups. These dyestuffs are used to form the aforementioned purer black, i.e., achromatic black 
image. However, this type of a dyestuff can difficultly meet the recent requirement for strict light-fastness, especially 
on dedicated paper. 

[001 2) In addition, the aforementioned requirement for achromaticity cannot be attained by the conventional polyazo 
15 dyestuffs such as disazo and trisazo dyestuffs. Therefore, it has been often practiced to adjust the color hue to higher 
achromaticity by using a complementary color or using a plurality of black dyestuffs in combination. As a result, the 
light-fastness, which is now insufficient, tends to be deteriorated more and more. 

[0013] On the other hand, in an attempt to embody an sufficiently light-fast image, the application of an existing or 
novel metal chelated azo dyestuff which is considered excellent in light-fastness has been studied. For example, Jap- 
20 anese Patent Laid-Open No. 1990-75672 discloses that a metal chelated dyestuff is used for inkjet recording and 
exemplifies metal chelated dyestuffs having the following structures. Although these metal chelated dyestuffs have an 
improved light-fastness, they tend to have bluish tone and thus cannot sufficiently meet the recent need from the 
standpoint of achromaticity. 

25 



30 




S0 3 Li 

35 

[0014] An aim of the present invention is to provide a dyestuff and recording liquid which allows recording with a 
sufficient light-fastness and a saturation that is low enough to give a desirable black tone even when subjected to inkjet 
recording on, e.g., dedicated paper as recording or writing utensils and a recording method using this recording liquid. 

40 

<Disclosure of the lnvention> 

[0015] As a result of studies, the inventors found a dyestuff having a special structure having properties accomplishing 
the aforementioned aim and then worked out the present invention. The inventors confirmed that the use of a specific 

45 compound having a specific form of polyazo compound coordinated to a metal as ligand makes it possible to obtain 
an achromatic (close to ideal black) dyestuff having a high light-fastness and the use of this dyestuff makes it possible 
to obtain a recording liquid which can sufficiently meet the aforementioned market need for inkjet recording that suffi- 
ciently desirable achromaticity and light-fastness can be met at the same time even when printed on dedicated paper 
at a low density in the form of halftone. The present invention has thus been worked out. 

so [001 6] It was further found that the aforementioned dyestuff can provide an excellent recording liquid which can keep 
a high light-fastness even when a complementary dyestuff is incorporated therein for toning. 

[0017] In other words, the subject matter of the present invention lies in a metal chelated azo dyestuff for inkjet 
recording the free acid form of which is represented by the following general formula (1) or (V), a recording liquid and 
a recording liquid for inkjet containing the metal chelated azo dyestuff and an inkjet recording method using the metal 
55 chelated azo dyestuff: 
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o-M-O^OHJm 

A _ N=N ^- B - N =N^-C-N=N-D-(S0 3 H)n - ( 1 > 

q (NR-jR2)P 

(wherein the genera, formula (1 ) represents a ZZ££ 
M represents an arbitrary rneta.; A, B and C ^'^^^^^Soth* tha'n azo group; m represents 
substituents; D represents an aromatic nng ^f™***™ a '™ sents an integer of from 0 to 2; q represents an 
an integer of 0 to 1; n represents an integer of ^^^^ may J e the same or different; R, and R 2 
integer of from 1 to 3, w,th the prov.so that f ^ 8 ^ 8 ent / M can take tridentate or higher coordination in 

O-M-O^OHJm 
A . N=N _^. B -N=N^-C-N=N-D-(S0 3 H)n •-•( 1') 
" 4 (NR^P 

(wherein the genera, formula (V, represents a S^SS 
<M represents an arbitrary -tal A^B and C ^^^SSS^ ^ tha " aZ ° gr ° UP; m rePreS6ntS 
substituents; D represents an aromauc r ng ™ hl f ™V™ e * ' r e Sents an int eger of from 0 to 2; q represents an 
an integer of 0 to V, n represents an mteger of from " ' * e tne saaie or different: R, and R 2 

integer of from 1 to 3. with the proviso that .f there , ^ P^^^^^ ^.n^orhK^coonJfc^ 

Sotr-rrs^ 

o-Mi— o (OH)mt 

ArN=N-(-Bi-N=N)-C -N=N-D 1 - (SOaH)^ -(8) 

(wt.reinthegenera^^^ 

M, represents an arbitrary metal; A,. B, and C ^^^^^^^^^^rthan azo group; m, 
arbitrary substituents; D, represents an aromabc ™ ^ prese nts an integer of from 0 to 2; q, 
represents an integer of 0 to 1; n, represents an J**^Jj™™ a plurality of B^s. they may be the same or 
represents an integer of from 0 to 3 wrth the ^^^^jS^ m J^ M, can take tridentate 
diSerent; R 13 and R 14 each indepe JSSES coordination at arbitrary substituent or bond in 

or higher coordination in which M, may take arbrtrary - l.gand to me coordinated to A , an d B v B, and B, 

in the form of -0-M-O-), 
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O — M-r-O (OHJnn 
ArN=N-(- Bi-N=N^ C 1 -N=N-D^1 (S0 3 H) ni ••• (8 ') 

N (NR 13 R 14 ) Pl 

(wherein the general formula (8') represents a compound having at least one or more hydrophilic group per molecule- 
ar bi k 1 meta ' : A,> 81 Cl 6aCh in °ePendently resents an aromatic ring which may have 

arb-trary substituents; O, represents an aromatic ring which may have arbitrary substituents other than azo group- m, 
represents an integer of 0 to 1; n, represents an integer of from 0 to 3; p, represents an integer of from 0 to 2- q 
represents an integer of from 0 to 3, with the proviso that if there are a plurality of B,- S , they may be the same or 
different, R 13 and R 14 each independently represents hydrogen atom or arbitrary substituent; and M, can take tridentate 
or h,gher coord.natlon in which M, may take arbitrary ligand-to-meta. coordination at arbitrary substituent or bond n 
the general formula (8) or with arbitrary ligands). 

[0019] In the specification of the present application, among the metal chelated azo dyestuffs the free acid form of 
which is represented by the general formula (1) or (8). those excluding embodiments in which a metal ion may be 
further coordinated to A, and B, , B, and B, which are adjacent to each other with an azo group interposed therebetween 
jnhereareapural,^ 
by the general formula (V) or (8'), respectively. 

<Best Mode for Carrying Out the lnvention> 

25 [0020] The present invention will be further described hereinafter. 

[0021] The dyestuff of the present invention is represented by the aforementioned general formula (1). The dyestuff 
represented by the general formula (1) is a trisazo compound or a polyazo compound having more azo groups which 
.s a comp ex compound of a molecuie having a phenol, naphthol or analogous hydroxyl group-containing aromatic ring 
incorporated therein at ends of a chain of aromatic rings connected with an azo group with an arbitrary metal The 
■| metal chelated azo dyestuff of the present invention is a triazo or higher metal chelated dyestuff having substituted 
ammo groups on the aromatic ring at right end. 

[0022] The dyestuff of the present invention preferably has a molecular weight of not greater than 5,000 particularly 
not greater than 2,000. 

[0023] The dyestuff represented by the general formula (1) is a water soluble dyestuff and has at least one or more 
hydrophilic group per molecule to have water solubility. Such a hydrophilic group is not specifically limited so far as it 
is a water soluble hydrophilic group which is commonly used as an inkjet recording liquid. Examples of the hydrophilic 
group include sulfonic acid group, carboxylic acid group, phosphoric acid group, etc. Preferred among these hydrophilic 
groups are sulfonic acid group and carboxylic acid group. The dyestuff of the general formula (1) wherein the number 
of hydrophilic groups is from 2 to 6 as a whole is suitable for properties of inkjet recording liquid 
[0024] In the dyestuff represented by the general formula (1) of the present invention, A, B, C and D each independ- 
ently represents an arbitrary aromatic ring. At least one of A, B, C and D may have hetero rings. In order to optimize 
the properties of the dyestuff, the aromatic rings described as A, B, C and D may be substituted by arbitrary substituents 
properly selected depending on the purpose of the dyestuff. A, B, C and D each is preferably a benzene ring which 
may be substituted or a naphthalene ring which may be substituted. In particular, B and D each is preferably a naDh- 
45 thalene ring which may be substituted. 

[0025] The proper substituents which A, B and C respectively have depending on the purpose of the dyestuff are 
not specifically limited. The substituents on D are not specifically limited so far as they are not azo groups. 
[0026] In some detail, the substituents on A are preferably at least one or more substituent selected from the group 
consisting of halogen atom, phosphono group, sulfonic acid group, carboxyl group, hydroxyl group, nitro group, alkyl 
group (normally having from 1 to 10 carbon atoms, preferably from 1 to 5 carbon atoms) which may be substituted 
alkoxy group (normally having from 1 to 10 carbon atoms, preferably from 1 to 5 carbon atoms) which may be substi- 
tuted, amino group which may be substituted, acylamino group which may be substituted, sulfonylamino group which 
may be substituted, phenylazo group which may be substituted and naphthylazo group which may be substituted. 
[0027] The substituents on B are preferably at least one or more substituent selected from the group consisting of 
halogen atom, phosphono group, sulfonic acid group, carboxyl group, hydroxyl group, nitro group, alkyl group (normally 
having from 1 to 10 carbon atoms, preferably from 1 to 5 carbon atoms) which may be substituted, alkoxy group 
(normally having from 1 to 10 carbon atoms, preferably from 1 to 5 carbon atoms) which may be substituted, amino 
group which may be substituted, acylamino group which may be substituted and sulfonylamino group which may be 
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Lid from the group "-Jji^^ may be substituted, amino group wh.ch may be 

suifonicacmCaddDaN^ 

7.hydroxy-2-naphthalenesulfon,c ac d 2 ny * , jne etc . TheS e aromat.c am.nes may oe ne<J 

. ShottoK add. Vide. «* L ™ d ^S7Ld. 4.c»t,° W ph.oyl , VSitSd and K add, (. 
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be substituted or triazinyl group which may be substituted, particularly hydrogen atom. 

[0039] R 2 is preferably hydrogen atom, alkyl group (normally having from 1 to 10 carbon atoms, preferably from 1 
to 5 carbon atoms) which may be substituted, phenyl group which may be substituted, acyi group which may be sub- 
stituted, sulfonyl group which may be substituted or triazinyl group which may be substituted, more preferably alkyl 

5 group which may be substituted, phenyl group which may be substituted, acyl group which may be substituted, sulfonyl 
group which may be substituted or triazinyl group which may be substituted, particularly alkyl group or phenyl group 
which may be substituted. Further, these groups described as R 2 may have azo groups with which may be connected 
to dyestuff residues. As the combination of R 1 and R 2 there is preferably used a combination of hydrogen atom as R 1 
and hydrogen atom, alkyl group or phenyl group which may be substituted as R 2 , most preferably combination of 

10 hydrogen atom as R, and alkyl group or phenyl group which may be substituted as R2. 

[0040] In the aforementioned description, the substituents which R, and R 2 further have thereon are not specifically 
limited. In the case where the group to be substituted is an alkyl group, it is substituted by a substituent normally having 
from 1 to 10 carbon atoms, preferably from 1 to 5 carbon atoms. In the case where the group to be substituted is a 
group other than alkyl group, it is substituted by a substituent normally having from 1 to 15 carbon atoms, preferably 

15 from 1 to 10 carbon atoms. 

[0041] Specific examples of R 1 and R 2 include methyl group, ethyl group, 2-hydroxyethyl group, 2-carboxyethyl 
group, phenyl group, 3-sulfophenyl group, 4-carboxyphenyl group, acetyl group, benzoyl group, 4-methylphenylsulfonyI 
group! 3-bis(2-hydroxyethyl)amino-5-(2-sulfoethyl)amino-2,4,6-triazino group, etc. in addition to hydrogen atom. 
[0042] As m, n, p and q there may be used arbitrary numbers falling within the aforementioned range. It is particularly 

20 preferred that m be 0, n be 1 or 2 and p be 1 . In particular, q is preferably 1 , that is, the dyestuff of the general formula 
(1) is preferably a trisazo compound having three azo groups per molecule. 

[0043] As M, too, there may be selected an arbitrary metal, preferably a divalent or trivalent transition metal such as 
copper, nickel, iron and cobalt. 

[0044] The dyestuff of the present invention can be preferably used as a dyestuff for black recording liquid. In order 
25 to apply the dyestuff of the present invention to a recording liquid, it may be used in the form of free acid represented 
by the general formula (1). Alternatively, the acid group may be partially or entirely converted to a desired salt form 
before use. As the counter ion constituting the salt there may be used one or more ions selected from the group 
consisting of alkaline metal ions such as lithium, sodium and potassium ions, ammonium ion, and substituted amines. 
Specific examples of the substituted amines include mono-, di- and tri-substituted amines the substituent on which is 
30 alkyl group having from 1 to 4 carbon atoms and/or hydroxyalkyl group having from 1 to 4 carbon atoms. Different 
counter ions may be used in combination. 

[0045] As the dyestuff represented by the general formula (1) or (V) to be used in the recording liquid of the present 
invention there may be exemplified as a preferred specific example a compound the A to D moieties of which are 
selected from the following groups and are combined with one another 
35 [0046] Examples of A include the structures represented by the following formulae (A-1) to (A-12). Preferred among 
these structures are (A-1), (A-6), (A-8) and (A-10). 
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Sese structures are (B-1).(B-3) and (B-8). 
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SO3H 




(B-3) 




(B-4) 




(B-5) 




OCH 3 



(B-6) 

.OCH3 

-0- 

0CH3 



(B-7) 



OCaHg 



(B-8) 



^OCaHs jOC2H 4 OH 



OC2H4OH 



(B-9) 




OC 2 H 5 



(B-10) 

/"A 




OCH a 



[0048] Examples of C include the structures represented by the following formulae (C-1 ) to (C-4). Preferred among 
these structures are (C-1) and (C-2). 



9 



EP 1 260 556 A1 



CC-1 ) 



(C-2) 



(C-3) 



"0" 



o— 




OCH a 



CH 3 



(C-4) 



o— 



-p- 

OC 2 H 5 

(0-1), (D-2). (0-7) , (D-8) and (D-10). 
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No.l 0-" Cu> o H 

QH 3 C<T HOsS^-^ 

S03H 

No.2 0- Cu ^ 0 H_ 

£J H3CO H0 3 S"^" &<-> 3 H 

S03H 

No-3 Q-Ctu Q . H 

HOOC £j HOaS 1 -^ 

SO3H 

No.4 o- c % 

H0 3 S N=N N=N N=N TT$f$) NHCH 3 
Q H3CO H0 3 S^-'' 



S0 3 H 

No,5 



OC 2 H 5 0-" Cu - 0 H _ 
D 3 S AcNH Q HO3S 3 



HO3S AcNH H.S 0 ^ 

SO3H 

HOOC^S £J H3CO HOgS^^SOaH 

SO3H 

1 

HO3S 

S0 3 H 



No«7 ^ Cu 
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No.8 Table 1 (cont^d) 

©n^n-©n=n-Q-n=ntQj3) n AjC? s03 h OCH 3 Q SO3H 

HO3S OH 3 CO H0 3 S ^ ho 3 S 
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Table 1 (cont'd) 

HOOC H 3 CO C 2 H s O HOjS^h 



No. 1 1 COOH n 0" Cu * 0 

© H 3 C HOgS^N^CHa 
HO a S H 

No. 12 

SOzH OCH3 C)- Cu -o 

H0 3 S H 3 C AcNH HOaS^^N-© 

H 

NO ' I3 /^ ^ F6 -0 NHCOCH 3 

W SO a H S °3 H 

nv<; (C2H ^ h)2 

H0 3 S^N=N-^N=N^N=N^ N ^NHC 2 H 4 S0 3 H 
^H 3 CO H0 3 S^J30 3 H 



NoJ5 

HOOC OCH 3 0- C % 

HOOC H 3 C AcNH H0 3 S^^N<S> 

H 



No. 16 0 ^Ni^ o H 

H0 3 S-©N=N^N='N^-N=Nt^N©COOH 
O H 3 C H0 3 S^^ 
SO3H 
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Table 1 (cont'd) 

No. 17* 0- Cu ^o Mw 

No- 18 O- Cu "0 MM 

v so 3 h 

Ho 3 H 3 
No. 20 JP" CU "0 NH 

w s<4h 

No. 21 

OC 2 Hs O O mu 
H0 3 S AcNH ^sOaH 

S0 3 H 

No. 23 CN o" Cu "o 

S0 3 H 
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Table 1 (cont'd) 

NO " 24 O^ 0 "*^ NH 

H 3 CO C 2 H 6 0 H0 3 S w ^sq a H 

No.25^COOH 0-~ C % 

© H 3 C H °3 S 
H0 3 S NHa 

No ' 26 Cu 
HOOC OCH 3 O^ ou - 0 NH 2 

HOOC H 3 C AcNH so 3 H 



No. 27 



ci-^n=n-^n=n-^n=Ntj^Jj-so 3 h 

Ho 3 H S °* H 
No. 28 0- Cu > 0 NH 2 

O H 3 CO HQ 3 S S0 3 H 



No. 29 



COOH jP^ Cu - 0 



HOOC ©AcNH H °3 S NH 2 

HO a S 



No. 30 



SO3H OC 2 H 5 0- NI -o M 
HOgS S0 3 H 
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Table 1 (cont'd) 

No. 31 (T^oSOgH 
H0 3 S N=N N=N -£> N=N -^ijj 

S03H 0 SO3H 
No. 32 0" C % 

Q H 3 C HOsS^^^sOaH 
S0 3 H 

No. 33 O" Cu - 0 
HOOC ^N=N-^N=N-©-N*N tgqj 

H03H so » H 

No. 34 Q-^o 
HO3S ^N-N^N=N^N=NlgQj 

Q H3CO HO3S 
No. 35 SO3H 

HO3S AcNH ^SQ 3 H S ° 3H 



No.36 o- Cu ^o SO3H 

NC^ NH QH3CO H0 3 S N ^ 

i^ N=N ^ N ^^H N 6 3 N S-©3' S 0 3 H 
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Table 1 (con IT d) 
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[0051] The recording liquid or recording liquid for inkjet of the present invention contains an aqueous medium and 
at least one metal chelated azo dyestuff represented by the general formula (1) or salt thereof. Two or more of the 
compounds represented by the general formula (1) may be used in combination in the recording liquid. The content 
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30 



general formula (1) gives a desirab.e ^ffs (hereinafter referred to as "complementary 

order to further improve the 'f^^^^^StoU^ recording liquid, thereby obta.n.ng a printed 
dyestuffs") can be further used as ^'"T^* *^t^ ,„ the present invention. 

image having a more proper tone and a « 1 " ra, *2K2£S " liqu jd furt her containing the aforementioned com- 
0053] Further, in the present invention, even ^"^.^'"^ff a dyestuff represented by the aforementioned 
Sementary dyestuffs comprises as a black ™™*****™^ e J* desirable light-fastness can be obtameo. 
genera. formula( 1 )wherein q is0.apnnted.ma^ ^ ^ „ a disazo compound 

In the specification of the present application, the blacK me aforementioned general formula (8). 

where.nq is 0 or a potyazo ^^^KiT-i as the aforementioned genera, formu a 
Accordingly, the dyestuff represented by the general »™ u » ther words , M Al . B„ C„ D,. m,. "i 

cates an integer of from 1 to 3. more P^erably J I . aforementioneo recording liquid for inkjet there may be used 

100541 As the complementary dyestuff to be used In the *JJjrjJ ' tuff without any restrict.on so far as 

la is no, in >nn ,nnn of - oon£» ^J^^^ V~«>.^'^ rt ■•" ,W "* ^ * , • 

orient invention m properties such „«ible » obtain su«cl.nl propnn.M, 

Sun '««*' » not in the. torn ot me.nl tW«U*2 ""J b. "Ld a. oompl.nf.nwy dy.stutl of *, present 

detail dyestuffs having a basic skeleton set forth ,n Table 2 below, eta P substituent or may be a substituent 
genera, formulae, they may be the same or different. 
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[0056] More specifically, as the complementary dyestuff there is preferably used, e.g., a water soluble dyestuff the 
free acid form of which is represented by any of the following general formulae (2) to (5): 
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SO3H J 2 
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R7 H 2 N 
HO-% 
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SO3H 



^ o ronrP«;ents hvdrogen atom, halogen atom, 
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than metal chelated dyestuff of the present invention, preferably metal chelated azo dyestuff. 

[0058] Specific examples of the anthrapyridone-based dyestuff include an anthrapyridone-based water soluble dye- 
stuff the free acid form of which is represented by the following general formula (6): 

5 



O 



10 



15 




(6) 



O R-n 

20 wherein in the general formula (6) R 8 represents hydrogen atom, halogen atom, cyano group, alkyl group (preferably 
having from 1 to 6 carbon atoms, more preferably from 1 to 4 carbon atoms) which may be substituted, alkoxy group 
(preferably having from 1 to 6 carbon atoms, more preferably from 1 to 4 carbon atoms) which may be substituted, 
alkoxycarbonyl group (preferably having from 1 to 6 carbon atoms, more preferably from 1 to 4 carbon atoms) which 
may be substituted or acyl group which may be substituted; R 9 represents hydrogen atom, alkyl group (preferably 

25 having from 1 to 6 carbon atoms, more preferably from 1 to 4 carbon atoms) which may be substituted or alkoxy group 
(preferably having from 1 to 6 carbon atoms, more preferably from 1 to 4 carbon atoms) which may be substituted; R 10 
represents hydrogen atom, alkyl group (preferably having from 1 to 6 carbon atoms, more preferably from 1 to 4 carbon 
atoms) which may be substituted, alkoxy group (preferably having from 1 to 6 carbon atoms, more preferably from 1 
to 4 carbon atoms) which may be substituted or phenoxy group which may be substituted; and R n represents hydrogen 

30 atom, halogen atom, amino group which may be substituted or anilino group which may be substituted. 

[0059] Specific examples of the aforementioned metal chelated azo dyestuff include a metal chelated azo dyestuff 
formed by an azo compound the free acid form of which is represented by the following general formula (7) and a metal 
element: 

35 



40 



45 




(7) 



wherein in the general formula (7) X 1 and X 2 each independently represents a plurality of atoms required to form at 
least one 5- to 7-membered aromatic ring, with the proviso that the aromatic rings containing X t or X 2 each may have 

so substituents, the substituents on the aromatic rings may be further condensed to form condensed rings and the aromatic 
rings containing X, orX 2 may contain heteroatoms; R 12 represents hydroxy! group, carboxyl group, sulfonic acid group, 
phosphono group, alkyl group (preferably having from 1 to 6 carbon atoms), alkoxy group (preferably having from 1 to 
6 carbon atoms) or amino group which may be substituted; and s represents an integer of from 1 to 5, with the proviso 
that if there are a plurality of R 12 *s, they may be the same or different. 

55 [0060] As the metal element which forms a chelate with the aforementioned azo compound there is preferably used 
a divalent or trivalent transition metal, more preferably copper, nickel, iron or cobalt, particularly copper or nickel. 
[0061] As the metal in the metal phthalocyanine dyestuff there may be used a divalent or trivalent metal, preferably 
divalent or trivalent transition metal, more preferably copper, nickel, iron or cobalt, particularly copper or nickel. 
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u o, .hctituted is not specifically limited but is a 
«i formulae (3) to (7). the substituent which may be s ubstrtuted .s not P preferably 
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salt there may be used one or more ions selected from the group consisting of alkaline metal ions such as lithium, 
sodium and potassium ions, ammonium ion, and substituted amines. Specific examples of the substituted amines 
include mono-, di- and tri-substituted amines the substituent on which is alkyl group having from 1 to 4 carbon atoms 
and/or hydroxyalkyl group having from 1 to 4 carbon atoms. Different counter ions may be used in combination. 

5 [0065] The black metal chelated azo dyestuffs represented by the general formulae (2) to (8) and complementary 
dyestuffs each preferably have a molecular weight of not greater than 5,000, particularly not greater than 2,000. 
[0066] The content of the dyestuff of the general formula (8) in the recording liquid of the present invention is pref- 
erably from 0.5% to 10% by weight, particularly from 2% to 7% by weight based on the total weight of the recording 
liquid, and the content of the other complementary dyestuffs in the recording liquid is preferably from 0.2% to 3% by 

10 weight, particularly from 0.5% to 2% by weight based on the total weight of the recording liquid. Referring to the weight 
proportion of the black dyestuff of the general formula (8) and the complementary dyestuff in the recording liquid, the 
proportion of the complementary dyestuff is preferably from 0.02 to 0.3, more preferably from 0.05 to 0.15 per black 
metal chelated azo dyestuff of the general formula (8). 

[0067] In general, in order to improve the achromaticity of the black metal chelated azo dyestuff, the complementary 
is dyestuff is used in a weight proportion of from 0.2 to 0.3 per black metal chelated azo dyestuff. In the case where black 
metal chelated azo dyestuffs having different hues are mixed for toning, the mixing ratio thereof may be 1 : 1 . As 
previously mentioned, such a complementary processing have often led to the deterioration of light-fastness of the 
image obtained. 

[0068] Nevertheless, the recording liquid of the present invention shows no deterioration of light-fastness even when 

20 subjected to toning. The presumable reason for this phenomenon is that the dyestuff represented by the aforementioned 
general formula (8) itself has a sufficiently improved light-fastness as compared with the conventional dyestuffs as well 
as a sufficiently improved achromaticity, exerting a synergistic effect with the resulting reduction of the amount of toning 
dyestuffs to be added to obtain a sufficiently good achromatic image from the conventional case. 
[0069] The recording liquid preferably contains as a solvent water and a water soluble organic solvent such as eth- 

25 ylene glycol, propylene glycol, butylene glycol, diethylene glycol, triethylene glycol, polyethylene glycol (#200), poly- 
ethylene glycol (#400), glycerin. N-methylpyrrolidone, N-ethylpyrrolidone, 1,3-dimethylimidazolidinone, thiodiethanol, 
dimethyl sulfoxide, ethylene glycol monoallyl ether, ethylene glycol monomethyl ether, diethylene glycol monomethyl 
ether, 2-pyrrolidone, sulfolane, ethyl alcohol and isopropanol. These water soluble organic solvents are normally used 
in an amount of from 1 to 50% by weight based on the total amount of the recording liquid. On the other hand, water 

30 is used in an amount of from 45% to 95% by weight based on the total amount of the recording liquid. 

[0070] The recording liquid of the present invention may contain a compound selected from the group consisting of 
urea, thiourea, biuret and semicarbazide incorporated therein in an amount of from 0.1% to 10% by weight, preferably 
from 2% to 8% by weight based on the total amount of the recording liquid or a surface active agent incorporated 
therein in an amount of from 0.001 to 5.0% by weight based on the total amount of the recording liquid to further improve 

35 the quick-drying properties of the image which has been printed and the print quality. 

[0071] The recording liquid of the present invention can be used for writing utensils or inkjet recording and is partic- 
ularly suitable for inkjet recording. When recorded on ordinary paper, the recording liquid of the present invention can 
provide a black recorded matter having an excellent print density and fastness. The recording liquid of the present 
invention is excellent also in light-fastness on glossy paper and glossy film for use in photography, etc. The recording 

40 liquid of the present invention also has a good storage stability. 

<Example> 

[0072] The present invention will be further described in the following examples, but the present invention is not 
45 limited thereto so far as it deviates from the subject matter thereof. 

[0073] Dyestuff Nos. in the following examples correspond to Dyestuff Nos. set forth in the aforementioned Table 1. 
The term "parts" as used hereinafter is meant to indicate "parts by weight" unless otherwise specified. 

«Preparation Example 1 » 

50 

[0074] 1 73 parts of sulfanilic acid were suspended in 1 ,700 parts of water. To the suspension were then added 260 
parts of a 35% hydrochloric acid. The mixture was then cooled to a temperature of 0°C. To the mixture were then added 
73 parts of sodium sulfite at a temperature of from 0°C to 5°C so that the sulfanilic acid was converted to diazo form. 
Thereafter, to the solution were added 5 parts of sulfamic acid to obtain a diazo solution of sulfanilic acid. 
55 [0075] Separately, 245 parts of 1 ,7-Cleve's acid were dissolved in 6,000 parts of water. The solution was then cooled. 
To the solution was then added the aforementioned diazo solution of sulfanilic acid to produce a solid content which 
was then withdrawn by filtration. The solid content thus obtained was then suspended in 6,000 parts of water. The 
suspension was then adjusted with a 25% aqueous solution of caustic soda to pH 12 to obtain a uniform solution of 
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monoazo compound. . ?3 rts of sodium sulfite to make a solution The 

[0076] To the monoazo compound solution were then added 73 pa ure Qf from Q o C t0 5 c C while the 

solution thus obtained was then added dro ^ » 6 ^£££ 0 that the monoazo compound was converted 
pH value thereof was being adjusted to 3 ,w,th a 35 ^^^^^^ad.azosohitkmofmorwazocompound. 
to diazo form. To the solution were JSESS were disso.ved in 1 .500 parts of water. The so- 

[0077] Separately. 1 90 parts of 2,5-dimethoxyan.l.ne h V^™ r ' aforeme ntioned diazo solution of monoazo 

rrs-^rrsssi « — . - - — - » — • 

diazo solution of disazo compound. susDended in 3,000 parts of water. The suspension thus 

[0079] 359 parts of A^artoxyphenylgamma ad .were W"*^ Tne so , ution thus obtained was 

obtained was then adjusted with ciuiterti«opH« to ob a ^ so|ution Qf djsazo compound a t a 

then cooled. To the solution was then ^2™^^^^ addition, the coupling bath was adjusted to a 
temperature of from 0°C to 5°C to cause ^ ° P oda . To the solution thus obtained were then added 

pH value of from 10 to 11 with a 25% ^^^^^"^Swn by nitration, and then dried. 
900 parts of sodium chloride. The resulting ^^E^IJ^n dissolved in 700 parts of water. To the soUi ion 
[0080] 66 parts of the trisazo compound thus 0*^ were ™ Qf diethano lamine. The mixture was heated to a 
were then added 24 parts of anhydrous Sou s The insoluble matters in the solution thus 

temperature of from 95°C to 100-C «here.t was than react. for 12 erature of 25 » C . To the filtrate were 

25 obtained were then removed by filtrat, on • 

then added 70 parts of sodium chlor ,de ^ P^uca a so d content ^ ^ added 

«Preparation Example 2» 
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«Prepara«on cwm K . D — 

U» 01. 35S hydrochloric sold. The crx.cr. ». ^"V^ 1 ^^™ , ulM c .<*. wss cccv.rt.O » diaro M. 
73 parts of .odium sulfite «t a ..rr.par.tur. of from 0 C I to St I ~ »» >U , M1< . acM 

Tni.PfW.toth. solution war. «KM 5 ^J^^^^m\^^^ ^^<^'< nmC °^ h 

KscSr^^ 

SSKTMStK » sod, „ pH « ,o oh* . oolforro soloh.o o, 

monoazo compound. dd d „ arts of so dium sulfite to make a solution. The 

POM] To the monoazo compound solution were then ^ temperature of from 0°C to 5°C while ma 

'solution thus obtained was then added dropw.se to 6 .000 P^s of wate compound was converted 

P H value thereof was being adjusted to 3 with a 35 % JjJJJJ^ obtgin a diaz0 solut ion of monoazo compound, 
to diazo form. To the solution were then , added 5 parts of ^J™5Sda\«i« dissolved in 1.500 parts of water. The so- 
0085] Separately. 190 parts of f^fsl^ aforementioned diazo solution of monoazo 

ution thus obtained was then cooled. To the solution . The solid content was then suspended 

compound to produce a solid thus obtained was then adjusted 

in 6.000 parts of a 50% aqueous solution of N-methy.pyrrb I do ^ djsazo compound . 

with a 25% aqueous solution of caustic soda to pH 12 to obtain ^a fe ^ g The so|utlon 

Oiazo solution of disazo compound. Q rts of water . The suspension thus obtained was then 
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solution was then added dropwise the aforementioned diazo solution of disazo compound at a temperature of from 
0°C to 5°C to cause coupling. During the dropwise addition, the coupling bath was adjusted to a pH value of from 10 
to 11 with a 25% aqueous solution of caustic soda. To the solution thus obtained were then added 900 parts of sodium 
chloride. The resulting crystal was withdrawn by filtration, and then dried. 

5 [0088] 66 parts of the trisazo compound thus obtained were then dissolved in 700 parts of water. To the solution 
were then added 24 parts of anhydrous copper sulfate and 61 parts of diethanolamine. The mixture was heated to a 
temperature of from 95°C to 100°C where it was then reacted for 12 hours. The insoluble matters in the solution thus 
obtained were then removed by filtration. The filtrate was then cooled to a temperature of 25°C. To the filtrate were 
then added 70 parts of sodium chloride to produce a solid content which was then withdrawn by filtration. The wet cake 

10 thus obtained was then dissolved in 1 ,000 parts of water. To the solution thus obtained were then added 1 ,000 parts 
of isopropyl alcohol to produce a crystal which was then withdrawn by filtration. The dyestuff thus obtained was then 
dried to obtain 31 parts of Dyestuff No. 17 of Table 1 in the form of sodium salt. 
[0089] The maximum absorption wavelength of the dyestuff thus obtained in water was 658 nm. 

15 « Example 1» 

[0090] To 10 parts of diethylene glycol monobutyl ether, 10 parts of glycerin, 5 parts of 2-pyrrolidone, 0.5 parts of 
Orfin STG (surface active agent produced by Nisshin Kagaku Kogyo K.K.) and 7 parts of the aforementioned Dyestuff 
No 1 of Table 1 was added water. The solution thus obtained was then adjusted with an aqueous solution of sodium 
20 hydroxide to pH 9 to make 100 parts. The composition was thoroughly mixed to make a solution which was filtered 
through a teflon filter having a pore diameter of 1 \im under pressure, and then subjected to deaeration by a vacuum 
pump and an ultrasonic cleaner to prepare a recording liquid. 

[0091] Using an Inkjet printer (trade name: PM-750C. produced by SEIKO EPSON COPRORATION) with the re- 
cording liquid thus obtained, a monochromatic solid Inkjet recording was made on a Type MJA4SP3 Inkjet photographic 
25 glossy paper (produced by SEIKO EPSON COPRORATION). During this procedure, using the halftone dot meshing 
function of MS-Word (word processing software produced by Microsoft Corporation), the print density was adjusted to 
80% of the highest density of solid print to obtain a halftone black printed matter. 

[0092] Subsequently, the image thus obtained was measured for achromaticity by Gretag Macbeth SPM50. The 
measurements were then quantified in the form of C* value. C* value is a numerical value indicating the magnitude of 

30 saturation of image, i.e.. magnitude of achromaticity of image. The less C* value is, the lower is saturation. In other 
words as a result of the measurement of achromaticity, the C* value of the halftone image was as good as 4.9. In 
other words as set forth in Table 4, it was made obvious that the application of the recording liquid containing the 
dyestuff of Example 1 of the present invention makes it possible to obtain an improved sufficiently achromatic black 
image as compared with conventional dyestuffs. 

35 [0093] Subsequently, the light-fastness of the recorded image was confirmed. Using a xenon fadeOmeter (produced 
by ATLAS CORP ). the recorded paper was irradiated with light for 80 hours. The degree of discoloration was measured 
by Gretag Macbeth SPM50 before and after irradiation. The degree of discoloration was quantified in the form of AE. 
AE is a numerical value indicating the degree of discoloration. The greater AE is, the greater is the degree of discol- 
oration, i.e., the less is the fastness of the image to light. 

40 [0094] As a result of the test, the light-fastness of the dyestuff on the photographic glossy paper for Inkjet was as 
good as 5 6 as calculated in terms of AE. In other words, as set forth in Table 4, the application of the recording liquid 
containing the dyestuff of Example 1 of the present invention made it possible to reduce the degree of discoloration 
under light to about 1/4 of that of conventional dyestuffs. 

45 « Example 2» 

[0095] A recording liquid was prepared and printing was made in the same manner as in Example 1 except that 
Dyestuff No 2 of Table 1 was used instead of Dyestuff No. 1 of Table 1 used in Example 1 . The recorded matter thus 
obtained was then evaluated for achromaticity and light-fastness in the same manner as in Example 1. As a result. 
so good results of achromaticity and light-fastness were obtained as in Example 1 (see Table 4). 

((Comparative Example 1» 



55 



[0096] A recording liquid was prepared and printing was made in the same manner as in Example 1 ex cept thrt ttie 
dyestuff set forth in Table 4 (trisazo metal-containing dyestuff described in Japanese Patent Laid-Open No 1 990-75672) 
was use instead of Dyestuff Na1 of Table 1 used in Example 1 . The recorded matter thus obtained was then evaluated 
for achromaticity and light-resistance in the same manner as in Example 1 . The light-fastness of the recorded matter 
was as good as the dyestuff of the invention in Example 1. However, the image thus obtained was bluish and thus 
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exhibited a completely insufficient achromaticity (see Table 4). 
((Comparative Example 2» 



[0097] A recording liquid was prepared in the same manner * '^xample ^^^^^ .""SjlS 
[ s an ordinary inKJet recording dyestuff. ™^^£S£Zf£SL eva.uated for achromaticity and Ught- 
TX&SSZtt - ohtained was purpiish and exhih.ted an ,n- 



fastness in me same i»«>».v. - 

sufficient achromaticity and light-fastness (see Table 4) 
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«Example 3» 
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Dyestuff No. 17 of Table 1 was used instead of Dyestuff No. 1 of Table 1 used in Example 1 . The recorded matter thus 
obtained was then evatuated for achromaticity and tight-fastness in the same manner as in Example 1. As a result, 
achromaticity and light-fastness were as good as C* of 5.1 and AE of 6.1 , respectively, as in Example 1 (see Table 5, 
which also shows the results of the aforementioned Comparative Examples 1 and 2). 

«Example 4» 

[0099] A recording liquid was prepared and printing was made in the same manner as in Example 1 except that 
Dyestuff No. 20 of Table 1 was used instead of Dyestuff No. 1 of Table 1 used in Example 1 . The recorded matter thus 
obtained was then evaluated for achromaticity and light-fastness in the same manner as in Example 1. As a result, 
achromaticity and iight-fastness were as good as C* of 7.5 and AE of 7.2, respectively, as in Example 1 (see Table 5). 



Table 5 



Achromaticity (C*) Light-fastness (AE) 



Example 3 _ 

o- c % 

H0 3 S^N=N^N=N^N=N-fe)NH 2 51 g 1 

H 3 CO HO35 
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Example 4 
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so 3 H 



Comparative Example 1 
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Comparative Example 2 
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«Example 5» 

[0100] A recording liquid was prepared in the same manner as in Example 1 except that 7 parts of Dyestuff No. 1 of 
Table 1 and 0.5 parts of Dyestuff No. 4 of Table 3 were used instead of Dyestuff No. 1 of Table 1 used in Example 1 . 
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as in Example 1. The measurements were then t ^^^^^ a ^ M of the recording liquid containing 
im age was as good as 3.3. In ^"ft*™^ fiS£Z Hainan improved sufficient* achromatic black 
the dyestuff of the present invention and the like maKes n poss.u 

S^Mon „nd« IgM .0 1H ol tM ol th. son..ntto,,l ftrtuh. 

«Example6» 2 ^ 

[010 3] A recording liquid was prepared in the same ><^£*Z*£ TpToV OSiZ ^of Table 3 wa°s 
Table 1 was used instead of Dyestuff No. 1 of Ta "» ^ "".^ wa. then evaluated for achromaticity and 
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of 3.2 and AE of 4.0, respectively, as in Example 1 . 

((Comparative Example 3» 



((LiuiiipaiMi."" ■ i — t Black 

[0104] A recording liquid was prepared in the same ^?^ n J^SSlf^S^Si fu^edin ExSmpS 5 a'nd 
95 which is a typical inkjet recording dyestuff were - J^^JSSIt ™* recording liquid thus prepared 
as a complementary dyestuff ther^ 

*~ — an insufncient achromaticity (C 

as well as an insufficient light-fastness (AE: 24.3). 



30 ((Comparative Example 4» 
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0 ,.s l„ InkJ.t ncordx,. MM of Ex»m,»s 3. AKBough ft. l»l<*~J? 

^r'.rr^^Trr.^ - u - » - - «— «— - «-• 

28.8). 

industrial App.icability> 

recording liquid. exnibits an excellent black tone and can keep high light-fastness 



— - oyesss, to I*. — , — — * « - ~ - *™ ' ' " " 

following general formula (1). 
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(1) 



'1 



(wherein the general formula (1) represents a compound having at least one or more hydrophilic group per mole- 
cule; M represents an arbitrary metal; A, B and C each independently represents an aromatic ring which may have 
arbitrary substituents; D represents an aromatic ring which may have arbitrary substituents other than azo group; 
m represents an integer of 0 to 1 ; n represents an integer of from 0 to 3; p represents an integer of from 0 to 2; q 
represents an integer of from 1 to 3, with the proviso that if there are a plurality of B's, they may be the same or 
different; and R 2 each independently represents hydrogen atom or arbitrary substituent; M can take tridentate 
or higher coordination in which M may take arbitrary ligand-to-metal coordination at arbitrary substituent or bond 
in the general formula (1) or with arbitrary ligands; and a metal ion may be further coordinated to A and B, B and 
B which are adjacent to each other with an azo group interposed therebetween if there are a plurality of B's or B 
and C in the form of -O-M-O-). 

A metal chelated azo dyestuff for inkjet recording characterized In that its free acid form is represented by the 
following general formula (V): 



(wherein the general formula (V) represents a compound having at least one or more hydrophilic group per mol- 
ecule; M represents an arbitrary metal; A, B and C each independently represents an aromatic ring which may 
have arbitrary substituents; D represents an aromatic ring which may have arbitrary substituents other than azo 
group; m represents an integer of 0 to 1 ; n represents an integer of from 0 to 3; p represents an integer of from 0 
to 2; q represents an integer of from 1 to 3, with the proviso that if there are a plurality of B's, they may be the 
same or different; R-, and R 2 each independently represents hydrogen atom or arbitrary substituent; and M can 
take tridentate or higher coordination in which M may take arbitrary ligand-to-metal coordination at arbitrary sub- 
stituent or bond in the general formula (1) or with arbitrary ligands). 

A metal chelated azo dyestuff for inkjet recording as defined in Claim 1, wherein in the aforementioned general 
formula (1), p is 1 or 2. 

A metal chelated azo dyestuff for inkjet recording as defined in Claim 1, wherein in the aforementioned genera! 
formula (1), D is a naphthalene ring. 

A metal chelated azo dyestuff for inkjet recording as defined in Claim 1 , wherein in the aforementioned general 
formula (1), A represents phenyl group which may be substituted or naphthyl group which may be substituted; and 
B and C each independently represents phenylene group which may be substituted or naphthylene group which 
may be substituted, with the proviso that if A, B or C has substituents, the substituents for A are at least one 
substituent selected from the group consisting of halogen atom, phosphono group, sulfonic acid group, carboxyl 
group, hydroxyl group, nitro group, alkyl group which may be substituted, alkoxyl group which may be substituted, 
amino group which may be substituted, acylamino group which may be substituted, sulfonylamino group which 
may be substituted, phenylazo group which may be substituted and naphthylazo group which may be substituted 
and the substituents for B and C are at least one substituent selected from the group consisting of halogen atom, 
phosphono group, sulfonic acid group, carboxyl group, hydroxyl group, nitro group, alkyl group which may be 
substituted, alkoxyl group which may be substituted, amino group which may be substituted, acylamino group 




o— M— o (OH)m 
i r/ 

C-N=N-D — (SQ 3 H)n .» ( 10 



<NRiR2)p 
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which may be substituted and su.fony.am.no group which may be substituted. 

H Q fin»H in Claim 1 wherein in the aforementioned general 
A metal chelated azo dyestuff for inkjet recording as *Jnjd .n ^ ^ n atom carb , group . 

, r ^ 1 wherein in the aforementioned general 

A met, chelated azo dyestuff for >^^^^^c^Z of hydrogen atom aUcy. group 
formula (1). R, and R 2 ^ h md ^^^^SlJ. acy. group which may be subsututed. su.fony. 

Ameta, chelated azo dyestuff for in ki et recording 

formula (1), R, is selected from the group ™ n ™« n ^*™£sMtel sulfonyl group which may be sub- 
phenyl group which may be substituted ^ £"* from tne group consisting of alky, group 

P sf,tutL 9 and triazinyl group W «•** may be substituted, su.fony. 

^ra^ 

formula (1), m is 0. 

formu.a (1). n ,s 1 or 2. aforementi oned genera. 

,1. A metal che.ated azo dyestuff for inkjet recording as defined ,n C.a.m . 



7. 



8. 



„ def ,ned in Cairn 1 wherein in the aforementioned general 
30 12. A met, ch,ated azo dyestuff for inkiet record.ng as defined ,n 1. 
formula (1), M is copper, nickel. ,ron or cobalt. 

, r .in riaim 1 wherein the aforementioned general 

m — « « — ~ ; i m ^ „ cwm , ^ una — — 

„ t. ,<r the free acid form of which is represented by the 

„ a rraSL '.. ■SLICl'SrSST 
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t^a«T?1)TSn- in Cm 1 and an apuecus medium group pef ^ 

S e nZ gener, formula (1) represents a compou J^^JS* an aromatic ring which may have 
c,e M represents an arbitrary metal; A. B and C each J"^"^ a ? bitrary subs tituents other than azo group; 
ar^ary substltuents; D represents an aromatic ^eToTfrom 0 to 3; P represents an integer of from 0 to 2; q 

and C in the form of -O-M-O-). 

, ♦ « tha frpe acid form of which is represented by the 
hat "a*, rary substituents; D represents an aromat c ™*^*^ 0 to 3; p re p res ents an integer of from 0 
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same or different; and R 2 each independently represents hydrogen atom or arbitrary substituent; and M can 
take tridentate or higher coordination in which M may take arbitrary ligand-to-metal coordination at arbitrary sub- 
stituent or bond in the general formula (1) or with arbitrary ligands). 

17. A recording liquid as defined in Claim 15, wherein in the aforementioned general formula (1), p is 1 or 2. 

18. A recording liquid as defined in Claim 15, wherein in the aforementioned general formula (1), D is a naphthalene 
ring. 

19. A recording liquid as defined in Claim 15, wherein in the aforementioned general formula (1), A represents phenyl 
group which may be substituted or naphthyl group which may be substituted; and B and C each independently 
represents phenylene group which may be substituted or naphthylene group which may be substituted, with the 
proviso that if A, B or C has substituents, the substituents for A are at least one substituent selected from the group 
consisting of halogen atom, phosphono group, sulfonic acid group, carboxyl group, hydroxyl group, nitro group, 
alkyl group which may be substituted, alkoxyl group which may be substituted, amino group which may be substi- 
tuted, acylamino group which may be substituted, sulfonylamino group which may be substituted, phenylazo group 
which may be substituted and naphthylazo group which may be substituted and the substituents for B and C are 
at least one substituent selected from the group consisting of halogen atom, phosphono group, sulfonic acid group, 
carboxyl group, hydroxyl group, nitro group, alkyl group which may be substituted, alkoxyl group which may be 
substituted, amino group which may be substituted, acylamino group which may be substituted and sulfonylamino 
group which may be substituted. 

20. A recording liquid as defined in Claim 15, wherein in the aforementioned general formula (1), D has at least one 
substituent selected from the group consisting of halogen atom, carboxyl group, hydroxyl group, nitro group, alkyl 
group which may be substituted, alkoxyl group which may be substituted, amino group which may be substituted, 
acylamino group which may be substituted, sulfonylamino group which may be substituted, alkoxycarbonyl group 
and aminocarbonyl group in addition to those defined in the general formula (1). 

21. A recording liquid as defined in Claim 15, wherein in the aforementioned general formula (1), and R 2 each 
independently is selected from the group consisting of hydrogen atom, alkyl group which may be substituted, 
phenyl group which may be substituted, acyl group which may be substituted, sulfonyl group which may be sub- 
stituted and triazinyl group which may be substituted. 

22. A recording liquid as defined in Claim 15, wherein in the aforementioned general formula (1), R 1 is selected from 
the group consisting of hydrogen atom, alkyl group which may be substituted, phenyl group which may be substi- 
tuted, acyl group which may be substituted, sulfonyl group which may be substituted and triazinyl group which 
may be substituted and R 2 is selected from the group consisting of alkyl group which may be substituted, phenyl 
group which may be substituted, acyl group which may be substituted, sulfonyl group which may be substituted 
and triazinyl group which may be substituted. 

23. A recording liquid as defined in Claim 15, wherein in the aforementioned general formula (1), m is 0. 

24. A recording liquid as defined in Claim 15, wherein in the aforementioned general formula (1), n is 1 or 2. 

25. A recording liquid as defined in Claim 15, wherein in the aforementioned general formula (1), p is 1. 

26. A recording liquid as defined in Claim 15, wherein in the aforementioned general formula (1), M is copper, nickel, 
iron or cobalt. 

27. A recording liquid as defined in Claim 15, wherein the aforementioned general formula (1) is a compound having 
three azo groups per molecule. 

28. A recording liquid as defined in Claim 15, wherein the aforementioned general formula (1 ) is a compound containing 
from 2 to 6 hydrophilic groups per molecule. 

29. A recording liquid for inkjet comprising a metal chelated azo dyestuff the free acid form of which is represented by 
the general formula (1) as difined in Claim 1 and an aqueous medium, 

(wherein the general formula (1) represents a compound having at least one or more hydrophilic group per mole- 
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10 



15 



or higher coordination in which M may take ar ^ r c a ^'^ n me j al ^ on may be further coordinated to A and B B and 
and C in the form of -O-M-O-). 

• • am eta.che.ateda Z odyestuffthefreeacidformofwhichisrepresentedby 

25 naphthalene ring. r onr#*sents 

me o oviso that if A, B or C has subst.tuents, the subst.tuents for p hydroxy| groupi nA ,o 

^ consisting of ha.ogen atom, J*"*? 1 ^ ^^ P t ?3SS2 
arouo alkyl group which may be substituted. »^ ^roupw. ^ be substltuted , phenylazo 

£ss==»=-- 

no group which may be substituted. D nas at 

»" 1 " , " ,,U * 1 „ u i a M) R isselected 

stituted and tnaziny. group which may be substituted. 

• aforementioned general formula (1), mis u. 
„. A MM *M< -« «*• - — C ' 4 " M ' "* 
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38. A recording liquid for inkjet as defined in Claim 29, wherein in the aforementioned general formula (1), n is 1 or 2. 

39. A recording liquid for inkjet as defined in Claim 29, wherein in the aforementioned general formula (1), p is 1. 

5 40. A recording liquid for inkjet as defined in Claim 29, wherein in the aforementioned general formula (1), M is copper, 
nickel, iron or cobalt. 

41. A recording liquid for inkjet as defined in Claim 29, wherein the aforementioned general formula (1) is a compound 
having three azo groups per molecule. 

10 

42. A recording liquid for inkjet as defined in Claim 29, wherein the aforementioned general formula (1) is a compound 
containing from 2 to 6 hydrophilic groups per molecule. 

43. A recording liquid as defined in Claim 1 5 or 29, wherein there is incorporated a dyestuff represented by the general 
15 formula (1) in an amount of from 0.5% to 10% by weight based on the total amount thereof. 

44. A recording liquid as defined in Claim 15 or 29 comprising water and a water soluble organic solvent incorporated 
therein wherein water is incorporated in an amount of from 45% to 95% by weight based on the total amount of 
the recording liquid and the water soluble organic solvent is incorporated in an amount of from 1% to 50% by 

20 weight based on the total amount of the recording liquid. 

45. A recording liquid comprising an aqueous medium, i) at least one black metal chelated azo dyestuff the free acid 
form of which is represented by the following general formula (8) and it) at least one or more other water soluble 
dyestuff: 

25 

ArN=N-(-Bi-N=N^C-N=N-Di-(S0 3 H)n 1 -(8) 

(wherein the general formula (8) represents a compound having at least one or more hydrophilic group per mole- 
35 cule; represents an arbitrary metal; A lf B-, and each independently represents an aromatic ring which may 

have arbitrary substituents; represents an aromatic ring which may have arbitrary substituents other than azo 
group; m 1 represents an integer of 0 to 1 ; n 1 represents an integer of from 0 to 3; represents an integer of from 
0 to 2; q t represents an integer of from 0 to 3, with the proviso that if there are a plurality of B^s, they may be the 
same or different; R 13 and R 14 each independently represents hydrogen atom or arbitrary substituent; M 1 can take 
40 tridentate or higher coordination in which M n may take arbitrary ligand-to-metal coordination at arbitrary substituent 

or bond in the general formula (8) or with arbitrary ligands; and a metal ion may be further coordinated to A t and 
B 1( B<| and which are adjacent to each other with an azo group interposed therebetween if there are a plurality 
of B^s or B, and C A in the form of -O-M-O-). 

45 46. A recording liquid comprising an aqueous medium, i) at least one black metal chelated azo dyestuff the free acid 
form of which is represented by the following general formula (8') and ii) at least one or more other water soluble 
dyestuff: 

50 

O-M^—O (OH)mi 
ArN=N-{- Bi-N=N^ Ci~N=N-D 1 - (S0 3 H)m ( 8 ' ) 

^ N (NRi 3 Rm>Pi 
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j KQV/inn flt least one or more hydrophilic group per mol- 
(wherein the genera, formula (8') represents a "J^^J^p^rt. an aromatic ring which may 
ecule; M 1 represents an arbitrary metal; A,. B 1 and C, each ^epenae y r subs , it uents other than azo 

have arbitral substituents; D, represents an aromat.c W^Wj^™ presents an integer of from 
group", m, represents an integer of 0 to ^^^^M ^ <^ • W» of B ^ th6y may be *" 
0 to 2; q, represents an integer of from 0 to 3 w, h the P^**2«£m or arbitral substituent; and M, can 
same or different; R 13 and R 14 each .ndepende ^^Za^^^^ coordination at arbitral sub- 
take tridentate or higher coordination in which M 1 may take arb.trary ngano 
Suenfor bond in the general formuia (8) or with arbitrary Uganda). 
47 . A recording,iquid as defined in Cairn 45. wherein in the aforementioned genera, formula (8), O n is a naphtha.ene 



ring. 



15 



20 



4S.Areco rai ng« q uidasdermedinC,ai : « 

group which may be substituted or naphthyl group ^ may ~ e oup wnich may be substituted, with the 
represents phenylene group wh.ch may be s t £ S ™^ selected from the group 

proviso that if A,. B, or C. has subst, tuents q roup carboxy. group, hydroxyl group, nitro group, 

consisting of ha.ogen atom. ^^.^•^%^™^Zr«ri™ group which may be substi- 

^recording liquid as defined in Cairn 45. wherein in the aforementioned genera, formu.a (8). wherein m, is 0. n, 
is 1 to 2 and is 1. 

SO. A recording iiooid - — * — » — ■ * - — — "~ ^ * * " " 

25 integer of from 1 to 3. 

„ A rear*,™, » — ■» «— * — " - ato "™" ,,0 ™ a ^ ^ "** ,e ' n 

, -,.r.n.d in Claim 45 wherein In the oS—d general formula (6), wherein one ol R„ 

M tXl" "XS-»re "nfre^r « . phenyl groop - nr.y b. 

S3. A recording IMd . — In Coin, «. wherein In aror.m.nrion.d genere, <»>. wherein bolh R „ 

and R 14 each is hydrogen atom. 

nickel, iron or cobalt. 

« A ^^-^ h a•*^*«^--■•-*'■---- d • ,, "•** , • 

dye stuff. 

5 . A renewing ■*> . ddflnpd « <— «. wherein ft. orh.r * » — *" 

JeTSdSm o< which ie repr.e.nred by lh. following general forerola (2). 
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, „ d carbon atom*, carboxy! group o, su lfon« ^ ™ , repr( «.„« 0 or 1 . with the proviso M a 
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free acid form of which is represented by the following general formula (3): 



10 



hohn* R5 



(3) 



(wherein in the formula (3) R 5 represents hydrogen atom, alkyl group having from 1 to 4 carbon atoms, acyl group 
or triazinyl group which may be substituted; and E represents phenyl group which may be substituted or naphthyl 
group which may be substituted). 

15 

58. A recording liquid as defined in Claim 45, wherein the other water soluble dyestuff is a water soluble dyestuff the 
free acid form of which is represented by the following general formula (4): 



20 



25 



HORN 4 



(4) 



(wherein in the formula (4) E represents phenyl group which may be substituted or naphthyl group which may be 
substituted; R 4 represents carbonyl group or triazinyl group which may be substituted; and L represents an arbitrary 
connecting group). 



30 59. A recording liquid as defined in Claim 45, wherein the other water soluble dyestuff is a water soluble dyestuff the 
free acid form of which is represented by the following general formula (5): 



35 



40 



R 7 H 2 N 



(5) 



S0 3 H 



(wherein in the formula (5) R 6 represents triazinyl group which may be substituted; and R 7 represents hydrogen 
45 atom, halogen atom, alkyl group having from 1 to 4 carbon atoms, alkoxy group having from 1 to 4 carbon atoms, 

carboxyi group or sulfonic acid group). 

60. A recording liquid as defined in Claim 45, wherein the other water soluble dyestuff is an anthrapyridone-based 
water soluble dyestuff the free acid form of which is represented by the following general formula (6): 

50 
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instituted, alkoxy group which may be sauted «^£ u 9 w > ch may be substituted or a koxy group 
which may be substituted; R 9 re P resents , hy ^ Q n en at 3 t o m Syl group which may be substituted, alkoxy group 

a metal element: 
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(7) 



(Rl2>s 



dyestuff. 

„ A — , W« - «*> "»"— ' ^ "* C """ 
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